// i
pvrsa W

/ 2017 Annual Meeting Proceedings

'Nll'llllz W

in“.

NIEHS/EPA Chlldre
Environmental Health and Disease

Prevention Research Centers:
Protecting Children’s Health for a Lifetime

U.S. Environmental Protection Agency | National Institute of Environmental Health Sciences
San Francisco, CA | October 24-25, 2017



1)
N IH National Institute of Environmental Health Sciences & P E H S U
Your Ervironment. Your Heafth. Pediatric Environmental

M Health Specialty Units

Disclaimer

This document has been reviewed in accordance with U.S. Environmental Protection Agency (EPA) policy
and approved for publication. The National Center for Environmental Research, Office of Research and
Development was responsible for the preparation of this meeting report. The document provides the
abstracts, posters, and presentation slides from the 2017 Annual Meeting of the Children’s Environmental
Health and Disease Prevention Research Centers (Children’s Centers). This program is jointly funded by
the EPA under the Science to Achieve Results (STAR) grants program and the National Institute of
Environmental Health Sciences. This report is not a complete record of all details discussed. Statements
represent the individual views of meeting participants; except as specifically noted, none of the
statements represent analyses by or positions of EPA.

Reference herein to any specific commercial products, process or service by trade name, trademark,
manufacturer or otherwise, does not constitute or imply its endorsement, recommendation, or favoring
by the U.S. Government. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the U.S. Government, and shall not be used for advertising or product endorsement
purposes.
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Proceedings from the 2017 Annual Meeting of the
NIEHS/EPA Children's Environmental Health and
Disease Prevention Centers Annual Meeting

Day 1 — Tuesday, October 24, 2017

T
Conference Overview and Welcoming Remarks

- Nica Louie, M.S. | Project Officer, Office of Research and Development (ORD), U.S. Environmental
Protection Agency (EPA)

- Kimberly Gray, Ph.D. | Health Science Administrator, National Institutes for Environmental Health
Sciences (NIEHS)

- Alexis Strauss, M.A. | Acting Regional Administrator, EPA Region 9

- Claudia Thompson, Ph.D. | Branch Chief, NIEHS

- Elaine Cohen Hubal, Ph.D., M.S. | ORD, EPA

The 2017 Annual Meeting of the NIEHS/EPA Children’s Environmental Health and Disease Prevention
Research Centers was hosted by EPA in collaboration with NIEHS and the Pediatric Environmental Health
Specialty Units (PEHSUs). Ms. Nica Louie (EPA) welcomed participants to the meeting held at the EPA
Region 9 offices in San Francisco. She thanked EPA Region 9 for accommodating the meeting and Ms.
Jacquelyn Menghrajani (EPA Region 9) for her tremendous help during the planning process. Ms. Louie
expressed appreciation to the conference steering committee for their efforts in preparing an inclusive
and collaborative conference agenda to foster partnership.

Ms. Alexis Strauss, Acting Regional Administrator of EPA Region 9, welcomed the participants to the EPA
Region 9 facilities and stated how excited she is that the Children’s Centers have convened on the West
Coast which has been home to several Children’s Centers. Following Ms. Strauss were Dr. Claudia
Thompson (NIEHS) and Dr. Elaine Cohen Hubal (EPA), representing leadership from NIEHS and EPA, who
discussed how the Children’s Centers support the missions of both agencies and the importance of
protecting the health of the next generation. Dr. Kimberly Gray (NIEHS) then addressed the participants,
setting the stage and expectations for the two-day meeting. Please see Appendix A for a list of the
Children’s Centers, Appendix B for the meeting agenda, Appendix C for a list of steering committee
members, and Appendix D for a list of meeting participants.

Quick Connections

The Quick Connections session provided meeting participants with an opportunity to meet and identify
new potential collaborators. Through a series of short conversations, participants were able to share their
work and what makes them passionate about children’s environmental health. An open networking
session replaced the afternoon Quick Connections session to facilitate longer, more in-depth
conversations about collaboration.




Progress Review

The meeting then transitioned to the Progress Review sessions, where the centers and PEHSUs were
prompted to present posters with the most compelling research finding they have made in the past two
years. The progress review poster session was broken into three parts, with five to seven posters being
presented simultaneously throughout the conference space during each part. Meeting participants
rotated between posters in groups of approximately 15 to 20, listening to short presentations and
engaging in small group discussions. Copies of the posters have been provided in Appendix E. Due to
concerns about unpublished data, presentations marked with an asterisk have not been included in the
appendix.

Progress Review Part |

The first Progress Review session included five poster presentations. Abstracts submitted by the centers
for these posters have been provided below. These abstracts and posters reflect the individual views of
meeting participants and centers, none of the statements represent analyses by or positions of EPA.

(1)  Columbia University | Longitudinal Effects of Prenatal Exposure to Polycyclic Aromatic
Hydrocarbons on Mental, Behavioral, and Emotional Disorders as well as Obesity in Adolescence
| Frederica Perera, Ph.D., Dr. P.H., Virginia Rauh, Sc.D.

(2)  Dartmouth College | Should Rice Cereal be an Infant’s First Food? | Carolyn Murray, M.D., M.P.H.

(3)  Duke University | Exposure to Tobacco Smoke During Pregnancy — and Even During
Preconception — Can Alter Baby’s Brain Function | Susan Murphy, Ph.D.

(4)  Emory University | African American Women in Metro Atlanta Have Higher Levels of Endocrine
Disrupting Plasticizers in Their Bodies Than Other African American Women | P. Barry Ryan, Ph.D., M.S.

(5)  Johns Hopkins University | Obesity and Diet as Susceptibility Factors to Air Pollution Exposure |
Nadia Hansel, M.D.

(1) Columbia University Center for Children’s Environmental Health (CCCEH)
Frederica Perera, Ph.D., Dr. P.H., Columbia University
Virginia Rauh, Sc.D., Columbia University

TITLE: Longitudinal Effects of Prenatal Exposure to Polycyclic Aromatic Hydrocarbons on Mental,
Behavioral, and Emotional Disorders as well as Obesity in Adolescence

BACKGROUND: The Columbia University Children’s Center is testing the hypothesis that prenatal and early
childhood exposures to polycyclic aromatic hydrocarbons (PAHs) disrupt development and maturation of
neural systems that support self-regulatory systems in the brain; and these disturbances create
vulnerabilities that lead to mental, behavioral, emotional disorders as well as obesity in adolescence.

SPECIFIC AIMS: Specific aims are to test whether: (1) Elevated prenatal PAH exposure is associated with
adverse effects on self-regulatory processes, clinical symptoms, and distinctive adverse developmental
trajectories from early childhood through ages 15 to 17 years; (2) Maternal exposure to higher
concentrations of airborne PAH during pregnancy is associated with distinct growth trajectories of body
mass index growth and fat mass index and greater adiposity, higher hedonic eating behavior, sedentary
pursuits, and poorer neuropsychological function at ages 15 to 17 years; and (3) Early PAH exposure
adversely affects the structure, function, and metabolism of neural systems known to support the capacity
for self-regulation at ages 9 to 12 years, and subsequently, these PAH-related disturbances mediate the



emergence of conduct disturbance, substance use, depression, symptoms of attention deficit hyperactivity
disorder (ADHD), and adiposity measures through adolescence at ages 15 to 17 years.

KEY RESEARCH FINDINGS: We detected a significant interaction (p = 0.05) between PAH-DNA adducts in
maternal blood collected at delivery with time, in which the developmental trajectory of self-regulatory
capacity was delayed in the exposed children. Multiple linear regression revealed a positive association
between the presence of PAH-DNA adducts and problems with social competence (p < 0.04), level of
dysregulation and problems with social competence (p < 0.0001), and evidence that self-regulation
mediates the association of prenatal exposure to PAH with social competence (p < 0.0007).

PRELIMINARY FINDINGS TO BE EXPANDED: Co-exposure to socioeconomic disadvantage (lack of adequate
food, housing, utilities, and clothing) and prenatal PAH significantly increases the risk of ADHD behavior
problems, particularly high PAH and persistent hardship. Previously we have reported associations
between prenatal exposure to PAH and anatomical changes in children’s brains when imaged by magnetic
resonance imaging (MRI) at ages 7 to 9 years. Follow-up MRI data at ages 9 to 12 years are currently
being analyzed.

CHALLENGES: Initially, researchers experienced delays in participant recruitment and the rate of
assessment due to the need to refine the MRI protocol for imaging the brain and abdomen in the same
MRI visit, but by scheduling more visits during the summer months and weekends, they are on target to
achieve their goals.

(2) Children’s Environmental Health and Disease Prevention Research Center at Dartmouth
College
Carolyn Murray, M.D., M.P.H., Dartmouth College

TITLE: Should Rice Cereal be an Infant’s First Food?

SPECIFIC AIMS: The primary aims of the Dartmouth College Children’s Center are to identify
environmental exposures to common contaminants such as arsenic during fetal development and
childhood; and the impact these exposures have on childhood immunity, growth, and neurological
development.

KEY RESEARCH FINDINGS: Maternal dietary exposure through rice consumption results in fetal exposure
and may impact risk of later disease risk, in particular, growth, immune-related, gene expression and
epigenetic outcomes. In addition to detecting arsenic in rice products, including those targeted to
infants, we reported that infants commonly consume these products in the first year of life.

PRELIMINARY FINDINGS TO BE EXPANDED: New results from work of our center’s Community Outreach
and Translation Core (COTC) indicate that women who receive results of elevated well water arsenic
levels report less use of their tap water for drinking, cooking, and for mixing infant formula than women
who received reports of low or no arsenic.

CHALLENGES: Effectively communicating our findings about arsenic in food and water to relevant
stakeholders presented challenges, particularly as we sought to avoid unintended consequences, such as
inappropriate dietary changes. To address this challenge, we held focus groups with study participants,
produced web-tools, met with federal agencies and congressional offices, organized an interdisciplinary
collaborative, and published scientific reports to reach both the scientific and medical community to
inform ways to reduce children’s exposure.



(3) Neurodevelopment and Improving Children’s Health Following Environmental Tobacco
Smoke Exposure (NICHES)
Susan Murphy, Ph.D., Duke University

TITLE: Exposure to Tobacco During Pregnancy —and Even Preconception — Can Alter Offspring’s Brain Function

KEY RESEARCH FINDINGS: Exposures to toxic chemicals like those contained in tobacco smoke during early
life can lead to permanent changes in the programming of gene activity. The specific window(s) of
development during which such programming in the brain is most vulnerable to exposure has not been
clearly defined. Female rats were surgically fitted with osmotic mini pumps designed to deliver a defined
low-level dose of vehicle-only or tobacco smoke extract during three time intervals before and during
gestation, encompassing pre-mating (with termination of exposure prior to mating), early or late
gestation. Results showed that the most pronounced reprogramming of neuronal functions was from
exposure that occurred during late gestation. Remarkably however, pre-mating exposure also had
pronounced effects on neuronal functions. These results show that there is no time interval before or
during pregnancy during which tobacco smoke exposure is safe, and that cessation of exposure once
pregnancy is established may be too late to prevent detrimental effects. These findings may additionally
have substantial implications for the offspring born to women of childbearing age who are exposed to
tobacco smoke even prior to conception.

(4) Emory University Center for Children’s Health, the Environment, Microbiome, and
Metabolomics (C-CHEM2)
P. Barry Ryan, Ph.D., M.S., Emory University

TITLE: American Women in Metro Atlanta Have Higher Levels of Endocrine Disrupting Plasticizers in Their
Bodies Than Other African American Women

SPECIFIC AIMS: The Emory University Children’s Center is a multi-component investigation designed to
evaluate environmental exposures influencing the infant microbiome and leading to neurodevelopmental
sequelae in a population of African-American mothers in metropolitan Atlanta.

METHODS: In the first phase, we have collected environmental and biological data on toxicant exposures
from samples collected at prenatal and home visits. C-CHEM2's first project, Characterizing Exposures in
an Urban Environment (CHERUB), is designed to validate protocols for office and field sampling and
determine the relationship between environmental media concentrations and biomarkers relevant to the
microbiome of infants. Environmental and biological samples are taken from mothers during pregnancy
and in-home environmental samples, prior to delivery. These samples will be analyzed for: bisphenol A
(BPA), phthalates, parabens, alkylphenols, organophosphate insecticides, pyrethroid insecticides, air
pollutants (PAHs), and brominated flame retardants or appropriate metabolites

KEY RESEARCH FINDINGS: Presently, researchers have collected 212 first hospital visit and 126 second
hospital visit urine samples from expectant mothers and followed that with home visits gathering 101
urine samples, 108 serum samples, 101 prenatal home dust samples, 55 postnatal home dust samples, 25
home air samples. In addition, researchers have collected 42 urine samples from babies 1 week old, 28
from babies 3 months old, 14 urine samples from babies 6 months old, and 1 sample from a baby 12
months old. Analysis has been completed for urinary BPA and phthalates, and this data is reported on
here. Further, recruitment continues with an ultimate target of 300 participating women and
approximately 100 individual homes each monitored several times. Currently researchers have completed
approximately one-third of the projected first home visits and started second home visits on early
recruits.



CONCLUSIONS: Results for BPA and phthalate metabolites indicate that the study population shows
concentrations higher than the national average as measured in NHANES investigations and higher than
the African-American sub-population from the same investigations. Analysis continues correlating results
from other measures on environmental exposure and biomarkers of such exposure.

(5) Johns Hopkins University Center for the Study of Childhood Asthma in the Urban
Environment (CCAUE)
Nadia Hansel, M.D., Johns Hopkins University

TITLE: Obesity and Diet as Susceptibility Factors to Air Pollution Exposure

SPECIFIC AIMS: The Johns Hopkins University Children’s Center is currently investigating the role of
obesity as a determinant of susceptibly to air pollution among children with asthma. This is a key step in
achieving the Center’s overall goal of developing strategies to reduce asthma morbidity by modifying
indoor allergen and pollutant exposures.

KEY RESEARCH FINDINGS: Recent findings that children who are overweight and obese have increased
asthma symptoms in response to secondhand smoke compared to normal weight children builds on the
evidence that has been reported by the Center investigators. Obesity is often linked to diet, comorbidities
and physical activity thus there are challenges to understanding the different pathways by which obesity
may lead to susceptibility. Recent findings of the Center also suggest fatty acid intake may modify
susceptibility to indoor air pollution. Furthermore, the high prevalence of obstructive sleep apnea among
our children suggests that sleep disordered breathing may be an important consideration as the Center
aims to better understand the complex interactions between obesity and pollution susceptibility. The
Center’s work with low-income children with asthma in Baltimore City reveals the environmental
challenges faced by families in real-world settings that must be overcome to improve health disparities.

Progress Review Part |l

The second Progress Review session included six poster presentations. Abstracts submitted by the
centers for these posters have been provided below. These abstracts and posters reflect the individual
views of meeting participants and centers, none of the statements represent analyses by or positions of
EPA.

(6)  Northeastern University | Exposure to Triclosan in Pregnancy is Associated with Increased
Inflammation | Akram Alshawabkeh, Ph.D., John Meeker, Sc.D.

(7)  University of California, Berkeley (CERCH) * | Mixtures of Pesticides Used near Homes During
Pregnancy Associated with Decreased |Q in Children | Kim Harley, Ph.D.

(8)  University of California, Berkeley (CIRCLE) | Toxic PCBs Still Harming Children, Despite Long-Time
Ban | Todd Whitehead, Ph.D.

(9)  University of California, Berkeley/Stanford University | Ambient Air Pollution Impairs Immune
Function, which Impacts Allergy and Asthma | S. Katharine Hammond, Ph.D.

(10) University of California, Davis | Neonatal Cytokine Profiles Associated with Autism Spectrum
Disorder| Judy Van de Water, Ph.D.

(11) PEHSU Region 2* | Effectively Integrate Environmental Health into Clinical Practice | Perry
Sheffield, M.D.




(6) Northeastern University Center for Research on Early Childhood Exposure and Development
in Puerto Rico (CRECE)

Akram Alshawabkeh, Ph.D., Northeastern University

John Meeker, Sc.D., University of Michigan

TITLE: Exposure to Triclosan in Pregnancy is Associated with Increased Inflammation

SPECIFIC AIMS: The Northeastern University Children’s Center studies the impact of a mixture of
environmental exposures and modifying factors on fetal and early childhood health and development in
the children of the heavily-contaminated northern coast of Puerto Rico —an underserved, highly-exposed,
and low-income population with significant health disparities. CRECE has developed an innovative and
scientifically distinct program that leverages the ongoing cohort study of the PROTECT NIEHS Superfund
Research Center. CRECE is following-up 600 infants born to the PROTECT cohort, for whom a rich prenatal
dataset and biological samples already exist, following them from birth to age four. CRECE is (1) capturing
the impacts of pollutant exposures that occur through multiple exposure routes and biological pathways
on fetal and early childhood health and development, (2) evaluating how psychosocial risk factors (e.g.
socioeconomic status and maternal stress) may modify these effects, and (3) elucidating biological
mechanisms that may explain mechanistic pathways and mediate these relationships.

KEY RESEARCH FINDINGS: Urinary concentrations of triclosan (TCS) in urine samples collected from the
study participants were higher than among women of reproductive age in the US general population,
with positive associations between TCS concentrations with self-reported use of liquid soap. Further,
findings suggest that exposure to TCS during pregnancy may be related to inflammation, which may
influence birth outcomes and other adverse health effects. These TCS findings are timely for aiding in
preventive public health policy and practice. In September 2017, the U.S. Food and Drug Administration
announced it was prohibiting chemicals, including triclosan, triclocarban, and 17 other chemical
ingredients, in products such as hand soaps and toothpaste.

PRELIMINARY FINDINGS TO BE EXPANDED: In the Center’s preliminary data, the Pls have reported
evidence for increased exposures to several phenols compared to women of reproductive age from the
NHANES study. We have also investigated preliminary associations between maternal urinary
concentrations of phenols/parabens and biomarkers of intermediate effect during pregnancy, and found
a significant positive association between TCS and IL-6 (a pro-inflammatory cytokine), significant
associations between numerous phenols/parabens and increased levels of the oxidative stress marker 8-
isoprostane, and several associations between phenols or parabens and altered reproductive or thyroid
hormone levels. CRECE is also examining the association between air pollutant exposures and
development in a cohort of young children living in Puerto Rico, whom they will follow from gestation
through age four. CRECE does so using traditional measures of adverse birth outcomes and development,
such as preterm birth and respiratory and neurodevelopmental evaluations, and using novel
measurements of non-nutritive suck, an established measure of newborn central nervous system
function that has not yet been used to assess neonatal development in environmental epidemiological
studies. By linking these health measures to air pollution exposures, in utero chemical exposures, and
maternal and child characteristics for each child, the Center will examine whether ambient pollution
exposure alters the developing brain, a susceptible organ that is difficult to access in a clinical evaluation.

CHALLENGES: The implications of Hurricane Maria and staff supporting recovery efforts.



(7) University of California, Berkeley Center for Environmental Research and Children’s Health
(CERCH) *

Kim Harley, Ph.D., University of California, Berkeley

HEADLINETITLE: Mixtures of Pesticides Used near Homes During Pregnancy Associated with Decreased IQ in
Children

SPECIFIC AIMS:

1) To determine whether prenatal exposure to organophosphate pesticides (OPs) and pesticide mixtures
is associated with:
a) Behavior (externalizing and risk-taking behaviors, school failure, delinquency) at age 18 years;
b) Brain function (NIH toolbox, functional near infrared spectroscopy (fNIRS)) at age 18 years;
c) Body mass index (BMI) and metabolic conditions (hypertension, diabetes, fatty liver) at ages 18
and 21 years;
d) Respiratory illness and lung function at ages 18 and 21 years;

2)To determine whether these associations are modified by poorer cognition/attention, or by early life
adversities or protective factors.

3)To determine the contribution of early adversity on the emergence of risk-taking behavior and early puberty.

4)To determine the relationship between paraben and phenol exposure on obesity and metabolic
syndrome, biomarkers of oxidative stress, puberty timing, thyroid function, and lung function.

5)To determine the relationship between phthalate exposure and neurodevelopment, obesity and
metabolic syndrome, biomarkers of oxidative stress, puberty timing, thyroid function, lung function, and
epigenetic changes in blood.

KEY RESEARCH FINDINGS: CERCH has used California’s Pesticide Use Reporting (PUR) system to confirm
the associations of in utero organophosphate pesticide exposure with child neurodevelopment that was
observed using urinary dialkyl phosphate (DAP) metabolites, this time using residential proximity to
agricultural pesticide use. This methodology allows researchers to examine other neurotoxic pesticides
besides OPs and also to examine mixtures of many pesticides that are used simultaneously in agriculture.
They observed a decrease of 2.2 points [95% confidence interval (Cl): -=3.9, —-0.5] in Full-Scale IQ and 2.9
points (95% Cl: -4.4, -1.3) in Verbal Comprehension for each standard deviation increase in toxicity-
weighted use of organophosphate pesticides, and similar decrements in Full-Scale 1Q at 7-years of age
with each standard deviation increase of prenatal use of two organophosphates and three other
neurotoxic pesticide groups. Using Bayesian profile regression, CERCH researchers examined associations
between clustered neurotoxic pesticide use profiles and childhood Full-Scale IQ. Two of the eight distinct
pesticide profile clusters exhibited some of the highest cumulative neurotoxic pesticide use levels and
were associated with deficits in adjusted Full-Scale 1Q of -6.9 (95% credible interval: -11.3, -2.2) and -6.4
(95% credible interval: -13.1, 0.49), respectively, when compared with the pesticide profile cluster that
showed the lowest level of pesticides use. CERCH also found that residential proximity to OP and
carbamate pesticide use during pregnancy and both household- and neighborhood-level poverty during
childhood were independently associated with poorer cognitive functioning in children at 10 years of age
and that the previously observed adverse associations between DAP concentrations and IQ were stronger
in children experiencing greater early childhood adversity.

PRELIMINARY FINDINGS TO BE EXPANDED: Prenatal urinary concentrations of chemicals used in personal
care products (specifically monoethyl phthalate (MEP) and triclosan) are associated with earlier puberty
in girls. CERCH researchers found that each doubling of maternal urinary concentrations of triclosan
during pregnancy was associated with a 0.6 month earlier shift in age at menarche. Each doubling of MEP
metabolites in maternal urine during pregnancy was associated with a 1.2 month earlier shift in pubic hair



development. Models controlled for family income, mother’s education, mother’s years of residence in
US, and mother’s diet quality index in pregnancy.

(8) University of California, Berkeley Center for Integrative Research on Childhood Leukemia and
the Environment (CIRCLE)

Todd Whitehead, Ph.D., University of California, Berkeley

TITLE: Toxic PCBs Still Harming Children

BACKGROUND: The University of California, Berkeley CIRCLE Children’s Center been invested in measuring
children's exposure to polychlorinated biphenyls (PCBs) and assessing the impact of these exposures.

KEY RESEARCH FINDINGS: Despite being banned for several decades, PCBs are still readily detected in the
settled dust of California homes and in the blood of children who live there. Furthermore, CIRCLE
researchers have observed associations between the levels of PCBs in the dust of a child's home and
his/her risk of childhood leukemia.

PRELIMINARY FINDINGS TO BE EXPANDED: In the current cycle, the Center is working to identify the
mechanisms responsible for the observed association between PCB exposure and increased leukemia
risk. Researchers are investigating the relationship between PCB contamination and levels of the
immunomodulatory cytokine, IL-10, at birth - as a marker of abnormal fetal immune development.
CIRCLE researchers are also looking at how PCB contamination in homes might be related to changes in
DNA methylation. Finally, CIRCLE is using a mouse model of childhood leukemia to observe changes in
cytokine levels and DNA methylation after controlled exposure to a mixture of PCBs in utero, to further
elucidate the potential biological mechanisms at play.

(9) University of California, Berkeley/Stanford University Children’s Environmental Health Center
(CHAPS)

S. Katharine Hammond, Ph.D., University of California, Berkeley

TITLE: Ambient Air Pollution Impairs Immune Function, which Impacts Allergy and Asthma

KEY RESEARCH FINDINGS: In earlier work, CHAPS researchers showed that exposure to ambient air
pollution was associated with hypermethylation of the forkhead box protein 3 (FOXP3) locus, impairing
regulatory T-cell (Treg) function and increasing risk of asthma morbidity. In a later follow-up study with a
larger sample size, CHAPS researchers showed that exposure to ambient PAHs in Fresno, CA was
significantly associated with impaired Treg function, increased methylation of FOXP3, and differential
expression of the FOXP3 protein, especially in children with allergies. Methylation was associated with
Treg dysfunction and an increase in total plasma immunoglobulin E (IgE) levels. These findings were
supported by those of another group that reported FOXP3 hypermethylation was associated with diesel
exhaust exposure and risk for childhood asthma. CHAPS researchers have also shown that ambient PAH
exposure is associated with increased respiratory symptoms in children with asthma as well as lower lung
function in children without asthma in Fresno. In addition to exposure to PAHs, CHAPS researchers have
recently shown that short-term and long-term exposures to high levels of carbon monoxide (CO),
nitrogen dioxide (NQ3), and fine particulate matter (PM,s) were associated with alterations in CpG site
methylation of FOXP3 and interleukin 10 (IL-10). Collectively, these results demonstrate that increased
exposure to traffic-related air pollution is associated with impaired systemic immunity and epigenetic
modifications in a key locus involved in allergy: FOXP3, with a higher impact on allergic children. The
results suggest that increased exposure to air pollution are linked to increased allergic and asthmatic
symptoms in children.



(10) University of California, Davis Center for Children’s Environmental Health and Disease Prevention
Judy Van de Water, Ph.D., University of California, Davis

TITLE: Neonatal Cytokine Profiles Associated with Autism Spectrum Disorder

SPECIFIC AIMS:

e Leverage the vast research resources generated by the retrospective case-control study, Childhood
Autism Risk from Genes and Environment (CHARGE Study) and the prospective cohort study,
Markers of Autism Risk in Babies--Learning Early Signs (MARBLES Study).

e Build upon our novel findings of calcium dysregulation in cultured neurons and immune cells in the
context of understanding the epigenetic effects and ramifications of toxicant exposure on gene
pathways and immune function.

e Develop and apply new biomarkers of autism risk, through analysis of gestational and neonatal
immune dysfunction, genetic susceptibility, and environmental exposures, to best characterize the
potential health effects at various life stages and predict longer-term clinical and behavioral consequences.

CHALLENGES: A challenge was to produce human iPSC-derived neurons with mature phenotypes in a
consistent and robust manner. The Center’s response was to develop alternative human cell-based
modes: (1) LUHMES neuronal cell line; (2) differentiation of human epidermal neural crest cells into
neurons.

(11) PEHSU Region 2*
Perry Sheffield, M.D., lcahn School of Medicine at Mount Sinai

The Mount Sinai P30 Community Engagement Core (CEC) along with the Region 2 PEHSU has partnered
with the University of Cincinnati P30 CEC and Region 5 PEHSU at Cincinnati Children’s Hospital to more
effectively integrate environmental health into clinical practice, using a P30 supplement from NIEHS. This
project incorporates environmental health education into electronic health records and web platforms
which will allow clinicians to: (1) educate, counsel and refer families using evidence-based outreach and
education from local, state and federal agencies including NIEHS CECs as well as the PEHSU national
network, and (2) connect families to needed environmental health services to prevent and reduce
common environmental exposures in the home. Our diverse expert panel includes 4 CECs and 4 PEHSUs
across federal Regions 1,2,3 and 5 (Harvard/Boston Children's, University of Rochester, WEACT, University
of Pennsylvania, Georgetown School of Nursing).

Progress Review Part IlI

The third Progress Review session included six poster presentations. Abstracts submitted by the centers
for these posters have been provided below. These abstracts and posters reflect the individual views of
meeting participants and centers, none of the statements represent analyses by or positions of EPA.

(12) University of California, San Francisco | Flame Retardants Linked to Lower Child IQ | Tracey
Woodruff, Ph.D., M.P.H.

(13) University of lllinois* | Through the Window of a Baby’s Eyes | Susan Schantz, Ph.D.

(14)  University of Michigan* | A Tale of Environmental Deflection in Mice and Humans: Toxicant
Exposures and Lifestyle Factors Influence the Rate of Epigenetic Aging | Jaclyn Goodrich, Ph.D.

(15) University of Southern California | Does Air Pollution Cause Childhood Obesity and Increase the
Risk of Diabetes? | Rob Scot McConnell, M.D.



(16) University of Washington | Longitudinal Exposome Research Reveals Exposure of Agricultural
Families to Over 86 Pesticides, 47 of Which May Impact Neurodevelopment in Young Children |
Elaine Faustman, Ph.D.

(17) PEHSU Region 9 | A Story of Health Multimedia eBook Improves Environmental Health Literacy of
Thousands of Health Professionals | Mark Miller, M.D.

(12) University of California, San Francisco Pregnancy Exposures to Environmental Chemicals
(PEEC) Children’s Center
Tracey Woodruff, Ph.D., M.P.H., University of California, San Francisco

TITLE: Flame Retardants Linked to Lower Child IQ

BACKGROUND: The University of California, San Francisco Children’s Center evaluates chemical exposures
during pregnancy and the links to development, whether health effects are enhanced by exposure to
chronic psychosocial stress, and the role of the placenta as an etiologic pathway. The PEEC Center uses
their findings along with those from other Children’s Centers to inform the public, clinicians, and policy
decision makers about the science and best approaches to reduce harmful chemical exposures across the
population.

KEY RESEARCH FINDINGS: One of the Center’s recent research findings uses systematic review methods,
developed by this program, to conclude that there is sufficient evidence supporting an association
between prenatal exposure to polybrominated diphenyl ether (PBDE) flame retardants and lower child 1Q.
A recent report by the National Academies of Sciences endorsed the study and integrated evidence from
animal studies to reach similar conclusions that PBDEs are a “presumed hazard” to intelligence in
humans. As part of the center’s aims, researchers will continue to explore and publish data, information,
and resources about exposures in our population, including PDBEs and other chemical exposure, and
what that means for our reproductive health and future.

(13) University of lllinois Novel Methods to Assess the Effects of Chemicals on Child
Development*

Susan Schantz, Ph.D., University of lllinois

TITLE: Through the Window of a Baby’s Eyes

KEY RESEARCH FINDINGS: The lllinois Children’s Center uses a unique approach to assess cognitive
function very early in development. The center is studying the impact of various maternal factors on
infant cognition. These include maternal obesity and prenatal stress, as well as prenatal exposures to a
variety of endocrine disrupting chemicals. Our approach uses infrared eye tracking to record the looking
behavior of infants as they study stimuli and videos displayed on a large-screen high-definition TV. Recent
findings suggest that maternal prenatal stress adversely impacts physical reasoning in 4-month old female
infants, and that higher prenatal bisphenol F (BPF) exposure is associated with poorer visual recognition
memory in 7-month old infants.

(14) University of Michigan Lifecourse Exposures and Diet: Epigenetics, Maturation, and
Metabolic Syndrome*

Jaclyn Goodrich, Ph.D., University of Michigan
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TITLE: A Tale of Environmental Deflection in Mice and Humans: Toxicant Exposures and Lifestyle Factors
Influence the Rate of Epigenetic Aging

BACKGROUND: The overall goals of the University of Michigan Children’s Center are to determine
whether in utero and peri-pubertal exposures to endocrine disrupting chemicals (EDCs) affect physical
growth, tempo of sexual maturation, and metabolic homeostasis, and to examine biological mechanisms
underlying these effects in rodent and human models. Epigenetics is one of the mechanisms studied
throughout the center in the agouti mouse model, the Michigan Mother-Infant Pairs (MMIP) cohort, and
the Early Life Exposures in Mexico to Environmental Toxicants (ELEMENT) cohort. The epigenome is an
alterable regulatory framework that governs the response of cells and tissues to environmental stressors.
DNA methylation is one class of epigenetic modifications that is relatively stable at many loci but known
to change across the lifespan at others. While accelerated epigenetic aging at these loci is associated with
overall mortality, obesity, cancer, and more, few studies have identified specific environmental factors
that influence the rate of change.

SPECIFIC AIMS: 1) Identify loci where DNA methylation changes over time in surrogate tissues from mice
and humans. 2) Determine whether EDC exposures and diet early in life modify the rate of epigenetic
change.

KEY RESEARCH FINDINGS: Recently, investigators published a contemporary review in Toxicological
Sciences introducing the concept of environmental deflection which encompasses toxicant- and nutrient-
mediated shifts away from the baseline rate of epigenetic aging. In the agouti mouse model, center
investigators first examined the influence of perinatal Western high fat diet or Mediterranean high fat
diet with or without concurrent BPA exposure on age-related DNA methylation change in matched tail
and blood DNA samples from 2, 4, and 10 months of age. Results, published in Reproductive Toxicology,
support environmental deflection as perinatal exposure to a Western diet modified the rate of change in
murine tail DNA methylation over time at IAP repetitive elements and Esrl.

PRELIMINARY FINDINGS TO BE EXPANDED: In the ELEMENT birth cohort, the Center is currently
investigating environmental deflection by lead, phthalates, and BPA in matched blood DNA samples from
birth, early adolescence, and late adolescence at genes related to growth and metabolic outcomes as well
as throughout the epigenome using the Infinium MethylationEPIC platform. DNA methylation analysis
was also performed in cord blood samples from the MMIP cohort along with first trimester exposure
assessment. Plans to follow-up MMIP children, funded by the NIH Environmental influences on Child
Health Outcomes (ECHO) program, will provide an opportunity to examine environmental deflection by
prenatal EDC exposures among these young children. Overall, the University of Michigan Center is at the
forefront of identifying early life environmental and lifestyle factors that deflect rates of epigenetic aging
which may ultimately contribute to adverse health outcomes in childhood, adolescence, and adulthood.

(15) University of Southern California Children’s Environmental Health Center
Rob Scot McConnell, M.D., University of Southern California

TITLE: Does Air Pollution Cause Childhood Obesity and Increase the Risk of Diabetes?

BACKGROUND: The epidemic of childhood obesity threatens the health of a generation of children
because it is a major risk factor for type 2 diabetes, non-alcoholic fatty liver disease and cardiovascular
diseases (CVD).

SPECIFIC AIMS: The University of Southern California Children’s Center’s integrated program of
population-based, clinical and experimental research addresses the hypothesis that air pollution
contributes to development of childhood obesity and metabolic and inflammatory abnormalities that
increase the risk of type 2 diabetes and cardiovascular disease.
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KEY RESEARCH FINDINGS: Investigators have found that near-roadway air pollution, in synergy with
secondhand tobacco smoke exposure, was associated with a trajectory of increasing BMI over the course
of adolescence. Previous year exposure to ambient PM,s was associated in cross-sectional analyses with
25 percent higher fasting insulin, 8.3 percent lower insulin sensitivity, 14.7 percent higher acute insulin
response to glucose and 1.7 percent higher fasting glucose (all p < 0.001) in minority children.
Associations of increased NO; and near-roadway air pollution exposure were also observed with these
outcomes. Higher levels of NO, and PM, s were associated with a faster decline in longitudinally collected
measures of insulin sensitivity (SI) and obesity in overweight and obese Latino children, and with a lower
Sl at age 18 years. Increased NO, exposure was associated with faster decline in disposition index (DI) and
a lower DI at age 18, indicative of adverse effects on B-cell function. Higher levels of NO, and traffic
exposure were associated with increased levels of cytokeratin-18, a marker for hepatic apoptosis. Mice
exposed prenatally to PM had subsequent increased weight gain and fat mass, increased anxiety-like
behavior, disrupted circadian activity patterns, and impaired glucose tolerance in a sexually dimorphic
pattern. Thus, elevated air pollution exposure may cause a metabolic profile characteristic of increased
risk for type 2 diabetes. Innovative infographic and online tools have been developed for communicating
risks and uncertainties to communities and to housing and parks planners and policy makers faced with
balancing the need for these services and reducing residential near-roadway air pollution exposure.

(16) University of Washington Center for Child Environmental Health Risks Research

Elaine Faustman, Ph.D., University of Washington

TITLE: Longitudinal Exposome Research Reveals Exposure of Agricultural Families to Over 86 Pesticides, 47
of Which are Identified as Developmental Neurotoxicants

SPECIFIC AIMS:

e |dentify cellular, biochemical and molecular mechanisms for the adverse developmental
neurotoxicity of pesticides;

e |dentify susceptibility factors for developmental neurotoxicity of pesticides;

e Improve our understanding of risks from children’s exposure to pesticides; and to

e Develop interventions to reduce children’s exposure to pesticides.

KEY RESEARCH FINDINGS: The theme of the University of Washington Children’s Center has been to
understand the mechanisms (molecular, genetic, age, exposure and social factors) that define children’s
susceptibility to pesticides, identifying the implications of this susceptibility for development and learning,
and partnering with communities to translate findings into risk communication, risk management and
prevention strategies. This poster shows critical pathways of pesticide exposure for children in
farmworker and non-farm worker families and shows how interventions are shown to reduce children’s
exposure to pesticides. The center is organized using a Risk Assessment Framework that facilitates the
incorporation and use of state-of-the-art science to inform risk decisions. A critical premise for the center
is its commitment to Community Based Participatory Research and this commitment allowed
investigators to overcome and investigate the complex patterns of exposure for short-lived and episodic
pesticide use that agricultural communities can experience.

(17) PEHSU Region 9/University of California, Berkeley CIRCLE
Mark Miller, M.D., PEHSU Region 9
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TITLE: “A Story of Health” Multimedia eBook Improves Environmental Health Literacy of Thousands of
Health Professionals

KEY RESEARCH FINDINGS: Narrative approaches are emerging as powerful health promotion tools that can
increase understanding of the determinants of health and translate complex science. “A Story of Health”
multimedia eBook and continuing education course were designed to harness the power of storytelling to
improve environmental health literacy for health professionals and others. The peer-reviewed eBook uses
fictional stories to convey how multiple environmental factors affect health across the lifespan,
encourage inclusion of anticipatory guidance, and stimulate policy changes. Readers can explore risk
factors for asthma, developmental disabilities and childhood leukemia. A new chapter on reproductive
health/infertility has just been released. Each story features the latest research about disease origin and
prevention and examines how our natural, built, chemical, food and socioeconomic environments
interact with our genes to influence health. Content was drawn from the collective expertise of the
PEHSU network and the NIEHS/EPA Children’s Centers, among others. Each story is enriched with
illustrations, videos, and links to hundreds of online resources and references. Free continuing education
courses are offered through the Centers for Disease Control (CDC) Agency for Toxic Substances and
Disease Registry (ATSDR). The eBook provides an alternative method of developing competency in
environmental health, as it can be accessed online and reviewed at an individual’s time and pace. Over
8,000 health professionals have registered for the course and evaluations have been overwhelmingly
positive. The “Story of Health” eBook is available online.

13


https://wspehsu.ucsf.edu/for-clinical-professionals/training/a-story-of-health-a-multi-media-ebook/

Day 2 — Wednesday, October 25, 2017

T
Lightning Talks

The second day of the meeting began with a series of five-minute presentations geared toward sharing
successful communication tools and approaches to improve children’s environmental health that may be
adaptable for different communities. These presentations were categorized into tools targeted to
different populations, including pregnant women, parents, children, adolescents, and medical and child
care professionals. Following the short presentations, participants broke into small groups to discuss the
tools presented and how they may be adapted for different communities. Abstracts for the lightning talks
have been included below. These abstracts and posters reflect the individual views of meeting
participants and centers, none of the statements represent analyses by or positions of EPA.

Tools Targeted to Pregnant Women and Parents
Moderator: Carmen Marsit, Ph.D., Emory University

(1)  Know Better, Live Better: The Development and Implementation of an Environmental Health Social
Impact Campaign for African American Women | Abby Mutic, M.S.N., Emory University

(2)  Communication Tools for Parents and Caregivers | Kimberly Burke, M.P.H., Columbia University

(3) Disseminating Pesticide Exposure Results to Farmworker and Nonfarmworker Families in
Agricultural Community, A Community-Based Participatory Research Approach | Elaine Faustman,
Ph.D., University of Washington

(4)  Toxic Matters | Annemarie Charlesworth, M.A., University of California, San Francisco

(5)  NIEHS/EPA Children’s Centers Impact Report | Nica Louie, M.S., EPA; Hayley Aja, M.P.H., EPA
Student Contractor; Emily Szwiec, M.P.H., Association of Schools and Programs of Public Health
(ASPPH)/EPA

(1) Know Better, Live Better: The Development and Implementation of an Environmental Health
Social Impact Campaign for African American Women
Abby Mutic, M.S.N., Emory University

The Emory University Children’s Center is investigating the influence of environmental exposures on
perinatal outcomes of African American women and children in metro Atlanta. In partnership with
the Stakeholder Advisory Board, the center has developed educational materials for dissemination
through a broader social media campaign, which involved a short documentary introducing the
concept of environmental exposures in a culturally relevant way. As part of the social media
campaign, the center is implementing Hootsuite and Facebook analytic tools to capture quantitative
data on the impact of the messaging campaign within the target audience. This will allow the center
to determine which items attracted the most attention, by whom, and will result in an increased
understanding of viewers. This data will also be used to inform the future direction of the Emory
University Children’s Center social media campaign.
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(2) Communication Tools for Parents and Caregivers
Kimberly Burke, M.P.H., Columbia University

The Columbia University Children’s Center uses a tiered approach to environmental health
communication with parents through a combination of workshops, tip sheets and promotion of
mobile application tools. The center’s research on common urban pollutants are highlighted during
workshops. Tip sheets from the center’s “Healthy Home, Healthy Child” campaign are also used to
reinforce holistic methods for reducing exposures to harmful chemicals. The mobile applications are
tested in a focus group with parents from the center’s cohort and focus on green cleaning, green tips,
shopping guides for food and for personal care products, as well as climate resiliency/extreme heat.

(3) Disseminating Pesticide Exposure Results to Farmworker and Nonfarmworker Families in an
Agricultural Community, A Community-Based Participatory Research Approach
Elaine Faustman, Ph.D., University of Washington

While the University of Washington Children’s Center has been committed to returning individual
results of pesticide exposure to study participants, there have been challenges in developing
individual risk messages from complex scientific data. The center worked with the community on new
tools for interpreting exposure and susceptibility. Two town forums were held to identify the best
ways to share the pesticide exposure data, and three types of graphical information for individual
data were tested. The most popular approach was a thermometer that graphically presents the data
using a combination of color gradients and relative values. On follow-up, over 70 percent of
participants recalled the graphic and correctly interpreted the results.

(4) Toxic Matters
Annemarie Charlesworth, M.A., University of California, San Francisco

The University of California, San Francisco Children’s Center developed “Toxic Matters” to begin
conversations between clinicians and their patients focused on preventing exposures at home, work,
and in the community, as well as how to become a smart consumer and knowledgeable in
environmental health issues. Additionally, the center worked to embed environmental health in
medical education including in medical textbooks, lectures, electives, and the Life Stages curriculum.
The center also produced a series of short videos, “60 MiNueTs” (available online), that explore the
growing impact of environmental chemicals on children’s health - including increasing rates of
asthma, ADHD, autism, and childhood cancer — and interviews with renown medical experts and
scientists.

(5) NIEHS/EPA Children’s Centers Impact Report
Nica Louie, M.S., EPA
Hayley Aja, M.P.H., EPA Student Contractor
Emily Szwiec, M.P.H., ASPPH

In October 2017, EPA and NIEHS successfully launched the Children’s Centers Impact Report, which is
now available online. The landmark report presents select publications that highlight some of the
important contributions the centers have made toward reducing the burden of environmentally
induced or exacerbated diseases placed on children. The report provides examples of success in the
community in support of public health. It is organized in three sections: health outcomes,
environmental exposures, and hallmark features. The health outcomes section presents scientific
findings from the Children’s Centers on several diseases that affect children. The environmental
exposures section presents research findings on chemicals and pollutants children are commonly
exposed to through air, water, and food. The hallmark features section highlights the unique features
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that have facilitated the work of the Children’s Centers and advancements in the field. The
presentation included an overview on how the report was developed and a guide for how to navigate
the document. Discussions that followed the presentation focused on ideas for dissemination of the
report.

Tools Targeted to Children and Adolescents
Moderator: Susan Murphy, Ph.D., Duke University

(6)  Improving Environmental Health Literacy of Adolescents and Young Adults: Research to Real Life |
Mark Miller, M.D., M.P.H., PEHSU Region 9, University of California, Berkeley CIRCLE

(7)  Break the Cycle of Children’s Environmental Health Disparities in Poor Communities | Leslie Rubin,
M.D., PEHSU Region 4

(8)  Youth Participatory Action Research: Strengthening Community Communication | James Nolan,
M.P.H., University of California, Berkeley CERCH

(9)  Empowering Children through Environmental Health Literacy: Moving beyond didactic guest
lectures | Nathan Mutic, M.S., M.A.T., M.Ed., Emory University

(6) Improving Environmental Health Literacy of Adolescents and Young Adults: Research to Real Life
Mark Miller, M.D., M.P.H., PEHSU Region 9, University of California, Berkeley CIRCLE

The University of California, Berkeley CIRCLE COTC collaborated with the Region 9 PEHSU on a project
titled “Improving Environmental Health Literacy of Young Adults”. The intent was to create awareness
of the role of pre-conception and prenatal environmental influences on the development of
childhood leukemia and other diseases including developmental disabilities, asthma, and
reproductive health. The video, “Love in the Time of Toxicants” encourages young adults and
prospective parents to learn more about safe products and practices to reduce environmental
exposures and enhance lifelong health for themselves and for their children. Additional outreach
materials include illustrated books, bookmarks, and informational handouts. These outreach
materials are available online.

(7) Break the Cycle of Children’s Environmental Health Disparities in Poor Communities
Leslie Rubin, M.D., PEHSU Region 4

Region 4 PEHSU, in collaboration with community and academic partners, has established a program
called “Break the Cycle of Children’s Environmental Health Disparities”. This is a collaborative,
interdisciplinary research and training program that encourages and inspires university students to
develop creative projects that will reduce or prevent environmental health related illnesses and
disorders of children who live in poor communities. “Break the Cycle” offers a readily replicable and
reasonably inexpensive model for exploring children’s environmental health disparities within the
community context, and in cultivating future leaders who will continue to make a positive difference
for the health of children, their families and their communities.
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(8) Youth Participatory Action Research: Strengthening Community Communication
James Nolan, M.P.H., University of California, Berkeley CERCH

The Center for the Health Assessment of Mothers and Children of Salinas (CHAMACQS) Youth Council
engages CHAMACOS study participants and other high school aged youth in Salinas Valley, California.
The CHAMACOS Youth Council addresses environmental health challenges in the community and
works with CERCH researchers to identify environmental health issues, design and conduct research
projects, and disseminate study results and education materials in their community. In the
CHAMACOS of Salinas Evaluating Chemicals in Homes & Agriculture (COSECHA) study, youth
measured pesticide exposures to adolescent girls in the Salinas Valley using personal monitoring
wristbands, dust samples, and GPS monitoring. The Salinas youth have taken the lead on developing
education and outreach activities. Specific examples include: a radio series for farmworkers on how
to reduce potential pesticide exposures; a bilingual video teaching community members how to learn
what pesticides have been used in the fields near their homes; a bilingual presentation for children of
farmworkers; highlights of their work for local news; and presentations to key stakeholders.

(9) Empowering Children through Environmental Health Literacy: Moving Beyond Didactic Guest
Lectures
Nathan Mutic, M.S., MLA.T., M.Ed., Emory University

Public school systems are an accessible platform for disseminating children’s environmental health
education, and the Children’s Centers and PEHSUs are uniquely poised to share current research
findings with the children most impacted by their environment. In most modern, digitally-enriched
learning environments, there are a myriad of ways Children’s Centers and PEHSUs can enhance the
classroom experience beyond the traditional didactic guest lecturer approach. As many districts are
moving toward non-traditional approaches to curriculum and instruction such as career pathway
models and asynchronous online education, partnerships with universities and other community
stakeholders are becoming increasingly more common as school administrators seek novel and relevant
experiences for their students.

Tools Targeted to Professionals
Moderator: Susan Buchanan, M.D., PEHSU Region 5

(10) Which Environment? Shifting Communication Strategies to Meet Child Care Provider Needs |
Brenda Davis Koester, M.S., University of Illinois

(11) Environmental Health Education for Health Professionals | Carmen Milagros Velez Vega, Ph.D.,
M.S.W., University of Puerto Rico

(12) Environmental Health Screening Tools to be Used by Head Start Teachers | Robin Lee, M.P.H.,
R.D.N., University of Michigan

(13) Children’s Environmental Health Basics for Early Intervention and Infant Development Professionals
| Jacqueline Barkoski, Ph.D., M.P.H., University of California, Davis
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(10) Which Environment? Shifting Communication Strategies to Meet Child Care Provider Needs

Brenda Davis Koester, M.S., University of lllinois

It is especially important to focus on child care providers in environmental health education
campaigns, as a majority of children under the age of five are in out-of-home care. In conjunction
with the Community Advisory Board, the center initially developed a public service announcement
(PSA) animated video addressing endocrine disrupting chemicals and children’s health. While the
video was very well-received by the child care community, researchers learned through working
with the community that the base knowledge about environmental influences on children’s health
is very low, and that the child care community is eager to learn more practical ways they can
implement changes in their day care centers and homes. The center restructured the messaging
campaign to provide more basic overviews of what constitutes children’s environmental health and
examples of good practices rather than focus solely on endocrine disruptors, and are now
implementing a variety of messaging tools such as Buzzfeed, Facebook, Twitter, and Pinterest to
complement the PSA video.

(11) Environmental Health Education for Health Professionals

(12)

(13)

Carmen Milagros Velez Vega, Ph.D., M.S.W., University of Puerto Rico

While health clinic professionals in Puerto Rico are somewhat aware of the specific contaminants
and health effects studied by the Northeastern University Children’s Center, they are largely
unaware of the broader relationship between environment and disease. In order to quantify this
observation, center clinic staff conducted surveys to gauge environmental health knowledge of
health providers in Puerto Rico. In order to fill this knowledge gap, center researchers and COTC
staff give formal presentations at clinics and hospitals on current research, teach clinic staff to use
research equipment, present to numerous audiences on Zika prevention, and educate masters
students on environmental health.

Environmental Health Screening Tools to be Used by Head Start Teachers
Robin Lee, M.P.H., R.D.N., University of Michigan

The University of Michigan Children's Center's COTC has worked closely with their Community
Advisory Board in Kent County, MI, to develop environmental health screening tools to be used by
Head Start teachers during home visits and during parent meetings. One tool is a survey that would
be administered to parents at Head Start Parent Coalition Meetings to understand their level of
concern and knowledge on environmental hazards their children may face in the home setting.
From this survey, researchers can then tailor the resources and information provided to Head Start
teachers to educate parents on environmental hazards in the home. The other tool is an adapted
visual checklist for Head Start teachers to assess environmental health hazards to students during
annual home visits. Teachers can then refer families in high-risk homes to the appropriate
resources, including partner Healthy Homes Coalition of West Michigan. This visual screening tool is
meant to be a quick and simple method for Head Start teachers to evaluate the environmental
health of their students’ homes. The center hopes to pilot these tools with Head Start for Kent
County during the 2018-2019 school year, evaluate the processes and effectiveness of these tools,
and adapt the tools to meet the community's needs.

Children’s Environmental Health Basics for Early Intervention and Infant Development Professionals
Jacqueline Barkoski, Ph.D., M.P.H., University of California, Davis

The “Children’s Environmental Health Basics for Early Intervention and Infant Development” toolkit was
developed by the University of California, Davis Children’s Center to serve as a template for future
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outreach and education workshops. This toolkit was designed to help organize workshops for early
intervention service providers and other infant development professionals seeking to increase their
knowledge in environmental risks to neurodevelopment. The workshop template contains
information that is easily modified to fit the varying requirements for different child development
professional training conferences. Contents of the toolkit include workshop proposal, session
outline and learning objectives (2-hour workshop), slide deck (including text, copyright-free images,
imbedded videos), break-out activities and discussion guides, handouts (glossary, resources), and
pre- and post-workshop assessments.

Science Sessions

The afternoon of Day 2 included research findings from the Children’s Centers on the effects of
environmental exposures and social stressors on children’s health outcomes, including obesity, asthma,
low birth weight, preterm birth, immune function, and the microbiome. Short summaries of these
presentations have been included below. These abstracts reflect the individual views of meeting
participants and centers, none of the statements represent analyses by or positions of EPA.

Obesity
Moderator: Dr. Frederica Perera, Ph.D., Dr.P.H., Columbia University

(1) Does Air Pollution Cause Childhood Obesity and Increased Risk for Diabetes? | Rob McConnell, M.D.,
University of Southern California

(2) Prenatal Phthalate Exposure and Metabolic Risk in Adolescence: Insights from metabolomics | Karen
Peterson, Sc.D., University of Michigan

(3) Obesity as a Susceptibility Factor for Pollution Exposure and Lung Disease | Meredith McCormick,
M.D., M.H.S., Johns Hopkins University

(1) Does Air Pollution Cause Childhood Obesity and Increased Risk for Diabetes?
Rob McConnell, M.D., University of Southern California

This presentation explored results related to air pollution, childhood obesity, and diabetes. The
University of Southern California Children’s Center is studying the effects of exposures to regional air
pollutants and near-roadway air pollution on weight and diabetes risk in children. Results show that
markers for near-roadway air pollution were associated with BMI in both boys and girls. Results also
show synergistic associations of secondhand smoke and near-roadway air pollution exposure with
BMI in children. There is compelling evidence that particulate matter exposure causes diabetes in
animal studies and emerging evidence shows robust associations in adult epidemiological studies, but
evidence that the risk is increased in children has not been well studied. To fill this research gap,
center investigators examined associations of NO, and PMy s with insulin sensitivity, acute insulin
response to glucose, and disposition index in obese children and adolescents. Exposures to NO; and
PM, s were associated with long-term declines in insulin sensitivity and declines in disposition index
(B-cell function). Exposure to PM,swas also associated with increased acute response to glucose at
age 18 years. These results have a potentially large public health impact. Possible interventions to
lessen this impact include reducing levels of air pollution or mitigating effects of near-roadway air
pollution through local zoning authority.
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(2) Prenatal Phthalate Exposure and Metabolic Risk in Adolescence: Insights from metabolomics
Karen Peterson, Sc.D., University of Michigan

The presentation began by explaining the relationship between phthalates and metabolomics. The
University of Michigan Children’s Center examined whether trimester-specific exposures to
phthalates are associated with metabolomics biomarkers among peripubertal youth. This is the first
human study relating untargeted metabolomics during adolescence to in utero exposure to
phthalates. Participants are part of the ELEMENT longitudinal birth cohort study in Mexico City.
Researchers measured nine phthalates in maternal urinary samples from each trimester. A mass-
spectrometry-based untargeted metabolomics platform was used to measure fasting serum
metabolites in the children (ages 8-14 years), yielding data on hundreds of known and unknown
chemical features. Researchers estimated the associations between each urinary phthalate and each
serum metabolite, stratified by sex and adjusted for child age, BMI z-score, and pubertal onset.
Accounting for multiple comparisons using a 10 percent false discovery rate (q<0.1), first trimester
phthalates were not associated with any metabolites in the children. However, exposures during the
second and third trimesters were significantly associated with sets of metabolites with the most
associations observed among girls. Overall, metabolomics biomarkers may reflect sex differences in
response to in utero phthalate exposures manifested during puberty that are not detected in clinical
markers of cardiometabolic risk. The center plans to further explore how these metabolomic
biomarkers relate to health outcomes, such as obesity and pubertal transition, among the children.

(3) Obesity as a Susceptibility Factor for Pollution Exposure and Lung Disease
Meredith McCormick, M.D., M.H.S., Johns Hopkins University

The Johns Hopkins University Children’s Center studies how obesity and diet affect the relationship
between indoor air pollution and asthma. Previous studies have shown that children who are obese
or overweight have increased asthma symptoms in response to NO; and coarse particulate matter
(PMyp). There is also an increased risk of doctor-diagnosed asthma in response to sulfur dioxide (SO,)
and PMio. Obesity may alter the asthmatic response to ozone, and may also increase susceptibility to
secondhand smoke. Diet was found to affect asthma symptoms independent of body mass. A
Western diet has been associated with increased risk of wheeze, cough, and phlegm compared to
consumption of a prudent diet. Researchers at Johns Hopkins University are conducting a study to
further characterize the differential susceptibility to air pollution between overweight and obese
children compared to non-obese children with asthma. Using an air purifier intervention study design,
investigators are examining the effects of reduced PM exposure on asthma symptoms in obese versus
non-obese children. They are also identifying potential mediators of susceptibility, including
differences in breathing patterns, inflammatory and oxidative stress responses, and sleep-disordered
breathing.

Cumulative Exposures and Stress
Moderator: Tracey Woodruff, Ph.D., University of California, San Francisco

(4) Assessing the Combined Effects of Environmental and Social Stress: A review of the evidence and
implications for future research | Rachel Morello-Frosch, Ph.D., M.P.H., University of California,
Berkeley

(5) Studying the Impacts of Environmental Exposures and Stress in the Puerto Rico CRECE Study | John
Meeker, Sc.D., M.S., University of Michigan
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(4) Assessing the Combined Effects of Environmental and Social Stress: A review of the evidence
and implications for future research
Rachel Morello-Frosch, Ph.D., M.P.H., University of California, Berkeley

Researchers and communities have become increasingly concerned that variation in chemical
exposures, social vulnerabilities, and biological susceptibility contribute to disparities in mortality and
morbidity. The University of California, San Francisco Children's Center conducted a systematic review
of the toxicology and epidemiological evidence on the combined effects of prenatal exposure to
environmental chemicals and stress on fetal growth and other developmental outcomes. Most of the
studies identified during the systemic review focused on tobacco smoke and air pollution. A meta-
analysis of smoking studies evaluating interactive effects between maternal smoking and
socioeconomic status (SES) found that the odds of low birthweight were significantly higher in low
SES groups compared to high SES groups, indicating likely combined effects of chemical and
psychosocial stressors. Very few human studies exist on other prenatal chemical exposures, such as
endocrine disrupting chemicals, and their combined impacts with psychosocial stress. It is important
to holistically measure stress in research, including place-based factors, individual measures,
perceptual measures, and biomarkers. Findings related to cumulative impacts indicate that
community engagement is essential in development of decision-making tools. As community
engagement increases, residents become a more integral part of the research agenda and policy
solutions to advance environmental health.

(5) Studying the Impacts of Environmental Exposures and Stress in the Puerto Rico CRECE Study
John Meeker, Sc.D., M.S., University of Michigan

The Northeastern University Children’s Center is testing the modifying effects of SES, maternal stress,
and preterm birth on the relationship between environmental phenols or parabens on pregnancy
outcomes and child development. The CRECE study builds on the previously-established PROTECT
pregnancy cohort in Puerto Rico and observes children born to mothers in the study. Researchers
collect data, including biological and environmental samples, information on product use,
geographical coordinates, and food frequency questionnaires, from mothers starting early in their
pregnancy and continuing until they give birth. Researchers continue to collect data on the children
until age four years. Preliminary analyses show that prenatal exposure to triclocarban resulted in
almost two days-shorter gestational age. Researchers also collected data on maternal stress, then
measured the interactive effect with phenols and parabens on children’s health. This center will
continue to interpret these analyses and study the combined effects of chemical and psychosocial
factors.

Immune Function and the Microbiome
Moderator: Catherine Metayer, M.D., Ph.D., University of California, Berkeley

(6) Immune Dysregulation in Autism Spectrum Disorder | Judy Van de Water, Ph.D., University of
California, Davis

(7) In Utero and Infant Arsenic Exposure, Immunity and the Microbiome: Results from the New
Hampshire Birth Cohort Study | Juliette Madan, M.D., Dartmouth College

(8) Intergenerational Transmission of Risk: How the Microbiome Gets Under the Skin* | Anne Dunlop,
M.D., M.P.H., Michelle Wright, Ph.D., R.N., Emory University
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(6) Immune Dysregulation in Autism Spectrum Disorder

(7)

Judy Van de Water, Ph.D., M.D., University of California, Davis

The University of California, Davis Children’s Center examines the roles of environmental factors,
genes, and the immune system as they relate to autism spectrum disorder (ASD) susceptibility. They
also explore the gestational immune environment in ASD. Disrupted maternal immune function may
be a key factor in the later appearance of certain neurodevelopmental disorders. For example, a viral
infection in early life may increase the risk of autism. Researchers measured maternal cytokines mid-
gestation in the Early Markers of Autism (EMA) study — a case-control prospective study. Results show
that mothers of children with ASD had elevated inflammatory cytokines and chemokines, which are
normally downregulated during mid-gestation. These results suggest atypical immune regulation
during pregnancy. A previously unidentified subtype of autism, Maternal Antibody Related (MAR)
Autism, may be a result of maternal autoantibodies that cross the placenta and bind to their targets
in the developing brain. These autoantibodies change how neurons develop. MAR cases make up
about 20 percent of all ASD cases, and children with MAR autism exhibit more severe behaviors and
pronounced stereotypic behavior. There are multiple points during development at which the
environment can alter neurodevelopment. The environment can affect gestational development and
interfere with neuroimmune interaction, as seen in MAR autism. The environment can also affect
brain and immune system development after birth. Children with ASD also respond differently to
toxicant exposures. For example, T cell cytokine production negatively correlates with total PBDE
body burden in children with ASD. This response is opposite that of neurotypical children. Exploring
differential immune sensitivity to various environmental exposures could provide clues as to the
relationship between immune dysregulation and outcome in ASD.

In Utero and Infant Arsenic Exposure, Immunity and the Microbiome: Results from the New
Hampshire Birth Cohort Study
Juliette Madan, M.D., Dartmouth College

The Dartmouth College Children’s Center studies early life exposure to arsenic, immunity, and the
microbiome. The gut microbiome is essential in training the immune system early in life. Toxicants
like arsenic have an antibiotic effect on the microbiome. Antibiotics reduce diversity during a critical
window of metabolic development, and can impact overall health. For example, the proposed
pathway in allergy, asthma, and autoimmune disease is that antibiotics eradicate diversity during
critical windows of immune development. The center is working to determine how maternal gut,
vaginal, and breast milk microbiomes affect the infant microbiome and gut metabolomics. In the New
Hampshire Birth Cohort Study, researchers seek to investigate water and dietary sources of arsenic in
regions with high well-water arsenic concentrations. Researchers follow children from birth and
collect information about diet and biological samples (urine, breast milk) until age 5 years. Results
show that delivery mode has the most substantial impact on infant gut microbiome. Results also
show that the microbiome of children who were fed a mixed diet of formula and breast milk closely
mirrors that of children who were exclusively formula fed. In addition to drinking water, the center
also looks at the potential exposure to arsenic through food. Rice-based products are a food typically
high in arsenic, which is of concern because over 80 percent of infants are introduced to rice cereal in
the first year of life. Impacts of arsenic may occur at lower concentrations than previously known.
Results show dose-related trends in risk of infection and wheeze, with no evidence of a lower
threshold. The center plans to continue investigating the gut microbiome as a mediator of nutrition-
infection associations.
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(8) Intergenerational Transmission of Risk: How the Microbiome Gets Under the Skin
Anne Dunlop, M.D., M.P.H., Michelle Wright, Ph.D., R.N., Emory University

The transfer of microbes from mother and newborn starts before birth. The mode of delivery (vaginal
versus Cesarean) and diet (breast milk versus formula) can also affect the infant microbiome.
Changes in the maternal microbiome, preconception and during pregnancy, may initiate a
transgenerational cycle of obesity. Maternal gut dysbiosis may be directly transmitted to the infant
and cause dysbiosis. External influences such as early-life nutrition, mode of delivery, and antibiotic
treatment may also influence the composition of the infant gut microbiome. These changes in gut
microbiome function may result in infants being born large for gestational age with excess adiposity,
both of which place the child at increased risk of obesity and immune dysfunction later in life.
Adulthood obesity during childbearing years may perpetuate the cycle of obesity. With increasing
prevalence of complex chronic disease in children, there has been an emerging focus on the
contributions of early life exposures that lead to chronic health outcomes. Especially important is the
concept of the exposome. Utilization of biological samples to study the exposome will encourage the
discovery of alterations that represent how the exposome “gets under the skin” and contributes to
health outcomes. The relationship between the maternal exposome and health outcomes of the
offspring is complex. The presentation included a model to describe how the preconception and
pregnancy exposome can contribute to high-risk birth outcomes and increased vulnerability to
disease in the offspring throughout the life course. The presenters described how the fetal system
responds through biologically mediated mechanisms to maternal exposures that potentially prime
the body to anticipate similar exposures after birth. While these adaptations may provide short-term
gains, they may also have negative consequences later in life that contribute to adult disease.
Epigenetic mechanisms, such as DNA methylation, contribute to the development of certain
observable characteristics. In addition to the influence of nutrients and diet, the microbiome can
result in changes to DNA methylation and influence fetal health.

Keynote

Science to Policy: Incorporating Children’s Health into Decision-Making
Gina M. Solomon, M.D., M.P.H., Deputy Secretary for Science and Health, California Environmental
Protection Agency

Dr. Solomon began her presentation by discussing the overall mission and activities of the California
Environmental Protection Agency (CalEPA). She then described the specific role CalEPA serves in
protecting children’s health. In 1999, the California legislature created the Children’s Environmental
Health Center within CalEPA. The CalEPA Center reviews ambient air quality standards to ensure that they
protect infants and children, establishes a list of toxic air contaminants that may disproportionality affect
children, and revises control measures for these contaminants. Dr. Solomon noted that children face
cumulative stressors, including environmental hazards and social factors, intrinsic biological and
physiological factors, as well as external social vulnerability factors. She then expanded on how these
stressors modify the effects of environmental hazards on children’s health and expressed the importance
and value of tools and analytical methods that can accurately assess cumulative stressors. Dr. Solomon
described one such tool, CalEnviroScreen 3.0, which was released in January 2017. CalEnviroScreen,
available online, conducts spatial analysis of relative burdens from pollution and population vulnerability
in California communities. The tool combines 20 different indicators into a single score. These indicators
measure both pollution burden and population characteristics. The final CalEnviroScreen score allows for
comparison of different geographical areas.
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Higher scores mean greater pollution burdens and population vulnerability. Dr. Solomon proceeded to
discuss other efforts by CalEPA, including those focused on investing in and funding projects in
disadvantaged communities. Another CalEPA project identifies gaps in chemicals policy. For example, the
California Safer Consumer Products Program, passed by California legislature in 2008, selects products
and chemicals that may cause harm to human health, evaluates alternatives, and considers possible
responses. Products and chemicals are prioritized for action if there is potential for exposures to
contribute to or cause significant or widespread adverse impacts. Dr. Solomon concluded her
presentation by discussing future policy priorities for CalEPA and thanked the organizers for the
opportunity to share the work of CalEPA.
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Appendix A — List of Participating Children’s Centers

Columbia University — NIEHS/EPA Children’s Environmental Health Centers; The Columbia Center for
Children’s Environmental Health (CCCEH)

Dartmouth College — NIEHS/EPA Children’s Environmental Health and Disease Prevention Research
Centers at Dartmouth College

Duke University — NIEHS/EPA Children’s Environmental Health Centers Center for Study of
Neurodevelopment and Improving Children’s Health Following Environmental Tobacco Smoke Exposure
(NICHES)

Emory University — NIEHS/EPA Children’s Environmental Health Centers Center for Children’s Health, the
Environment, the Microbiome and Metabolomics (C-CHEM?)

Johns Hopkins University — NIEHS/EPA Children’s Environmental Health Centers Center for the Study of
Childhood Asthma in the Urban Environment (CCAUE)

Northeastern University — NIEHS/EPA Children’s Environmental Health Centers Center for Research on
Early Childhood Exposure and Development in Puerto Rico (CRECE)

University of California, Berkeley CERCH — NIEHS/EPA Children’s Environmental Health Centers Center for
Environmental Research and Children’s Health (CERCH)

University of California, Berkeley CIRCLE — NIEHS/EPA Children’s Environmental Health Centers Center for
Integrative Research on Childhood Leukemia and the Environment (CIRCLE)

University of California, Berkeley/Stanford University (CHAPS) — NIEHS/EPA Children’s Environmental
Health Centers Children’s Health and Air Pollution Study — San Joaquin Valley (CHAPS — SJV)

University of California, Davis — NIEHS/EPA Children’s Environmental Health Centers UC Davis Center for
Children’s Environmental Health and Disease Prevention

University of California, San Francisco — NIEHS/EPA Children’s Environmental Health Centers: THE UCSF
Pregnancy Exposures to Environmental Chemicals (PEEC) Children’s Center

University of lllinois — NIEHS/EPA Children’s Environmental Health Centers: Novel Methods to Assess
Effects of Chemicals on Child Development

University of Michigan — NIEHS/EPA Children’s Environmental Health Centers: Lifecourse Exposures &
Diet: Epigenetics, Maturation & Metabolic Syndrome

University of Southern California — NIEHS/EPA Children’s Environmental Health Centers: Southern
California Children’s Environmental Health Center

University of Washington — NIEHS/EPA Children’s Environmental Health Centers Center for Child
Environmental Health Risks Research



Appendix B — Meeting Agenda
NIEHS/EPA Children’s Centers Annual Meeting
EPA Region 9, 75 Hawthorne Street, San Francisco, CA
October 24-25, 2017

Meeting Goals and Objectives:

° The jointly-funded NIEHS/EPA Children’s Centers Annual Meeting provides an opportunity to share
the robust research and scientific analysis that is the foundation of the Children’s Centers
program. The 2017 meeting is hosted together with the Pediatric Environmental Health Specialty
Units (PEHSUs).

° This meeting allows the Children’s Centers and PEHSUs to form new collaborations with each
other and with community, state, and federal partners to positively impact public health.

Tuesday, Oct. 24, 2017

8:30a.m.—8:40 a.m. Conference Overview
Nica Louie, M.S., Project Officer, U.S. Environmental Protection Agency
(EPA)
Kimberly Gray, Ph.D., Health Science Administrator, National Institute of
Environmental Health Sciences (NIEHS)

8:40 a.m.—9:00 a.m. Welcoming Remarks
Alexis Strauss, M.A., Acting Regional Administrator, EPA Region 9
Gwen Collman, Ph.D., Director, Division of Extramural Research and
Training, NIEHS
Elaine Cohen Hubal, Ph.D., M.S., Office of Research and Development,
EPA

9:00 a.m.—10:15 a.m. Progress Review (Part )

The Children’s Centers and PEHSUs will present updates, recent

successes, robust science and scientific analysis aimed at protecting the

health of children. Five-minute presentations will be followed by ten-
minute small group discussions. While this session includes seven
posters, there is time for each participant to visit four posters.

- Columbia University, Longitudinal Effects of Prenatal Exposure to
PAHs on Mental, Behavioral, and Emotional Disorders as well as
Obesity in Adolescence

- Dartmouth College, Should Rice Cereal be an Infant’s First Food?

- Duke University, Exposure to Tobacco Smoke During Pregnancy — and
Even During Preconception — Can Alter Baby’s Brain Function

- Emory University, African American Women in Metro Atlanta Have
Higher Levels of Endocrine Disrupting Plasticizers in Their Bodies Than
Other African American Women

- Johns Hopkins University, Obesity and Diet as Susceptibility Factors
to Air Pollution Exposure

10:15 a.m.—10:30 a.m. Break
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10:30 a.m.—11:30 a.m.

11:30 a.m. —=12:45 p.m.

12:45 p.m.—2:00 p.m.

2:00 p.m.—=3:00 p.m.

3:00 p.m.—=3:15 p.m.

3:15 p.m.—4:30 p.m.

Quick Connections Round |

Through a series of short conversations, participants will identify new
potential collaborators to improve and protect public health. In addition
to networking, participants will also share what makes them passionate
about children’s environmental health. Specific directions will be
provided separately.

Lunch (on your own)

Progress Review (Part Il)

The Children’s Centers and PEHSUs will present updates, recent

successes, robust science and scientific analysis aimed at protecting the

health of children. Five-minute presentations will be followed by ten-

minute small group discussions. While this session includes six posters,

there is time for each participant to visit four posters.

- Northeastern University, Exposure to triclosan in pregnancy is
associated with increased inflammation

- UC Berkeley (CERCH), Mixtures of Pesticides Used Near Homes
During Pregnancy Associated with Decreased 1Q in Children

- UC Berkeley (CIRCLE), Toxic PCBs Still Harming Children, Despite
Long-Time Ban

- UC Berkeley/Stanford University, Ambient Air Pollution Impairs
Immune Function, which Impacts Allergy and Asthma

- UC Davis, Can Newborn Cytokines Predict Autism?

- PEHSU Region 2, Effectively Integrate Environmental Health into
Clinical Practice

Quick Connections Round Il

Through a series of short conversations, participants will identify new
potential collaborators to improve and protect public health. In addition
to networking, participants will also share what makes them passionate
about children’s environmental health. Specific directions will be
provided separately.

Break

Progress Review (Part IlI)

The Children’s Centers and PEHSUs will present updates, recent

successes, robust science and scientific analysis aimed at protecting the

health of children. Five-minute presentations will be followed by ten-

minute small group discussions. While this session includes six posters,

there is time for each participant to visit four posters.

- UCSan Francisco, Flame Retardants Linked to Lower Child 1Q

- University of lllinois, Through the Window of a Baby’s Eyes

- University of Michigan, Toxicant Exposures and Lifestyle Factors
Influence the Rate of Epigenetic Aging

- University of Southern California, Does Air Pollution Cause Childhood
Obesity and Increase the Risk of Diabetes?
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4:30 p.m.

- University of Washington, Longitudinal Exposome Research Reveals
Exposure of Agricultural Families to Over 86 Pesticides, 47 of Which
May Impact Neurodevelopment in Young Children

- PEHSU Region 9, A Story of Health Multimedia eBook Improves
Environmental Health Literacy of Thousands of Health Professionals

Adjourn

Wednesday, Oct. 25, 2017

8:30a.m.—8:40 a.m.

8:40 a.m. —12:05 p.m.

8:40 a.m.—9:45 a.m.

9:55a.m.—10:55a.m.

Introduction

Lightning Talks

The Children’s Centers and PEHSUs will present communication tools and
approaches that educate the community children’s environmental health
topics. The objective is to share tools and approaches that other centers
and PEHSUs can adapt for their own communities.

Discussion Questions

1. Identify a partner/stakeholder who would find the tool useful or
educational.

2. What is the best way to disseminate this tool/approach to its target
audience?

3. What suggestions do you have that could improve this tool?

4. Do you have a similar or complimentary tool that you could make
available to others — if so what?

Session | — Tools Targeted to Pregnant Women and Parents

- Emory University, ‘Know Better, Live Better’ Social Media campaign

- Columbia University, Communication Tools for Parents and
Caregivers

- University of Washington, Communicating with Parents and
Community: Examples for explaining individual and population level
pesticide exposures

- UC San Francisco, Toxic Matters

- EPA, Children’s Centers Impact Report

Moderator: Carmen Marsit, Ph.D., Emory University

Session Il — Tools Targeted to Children and Adolescents

- UC Berkeley CIRCLE, Improving Environmental Health Literacy of
Adolescents and Young Adults: Research to Real Life

- PEHSU Region 4, Break the Cycle of Children’s Environmental Health
Disparities in Poor Communities

- UC Berkeley CERCH, Youth Participatory Action: A Tool for
Community Communication

- Emory University, Empowering children through environmental
health literacy: Moving Beyond Didactic Guest Lectures

Moderator: Susan Murphy, Ph.D., Duke University
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11:05a.m.—=12:05 p.m.

12:05 p.m.—1:30 p.m.

1:30 p.m. —4:30 p.m.

1:30 p.m. = 2:35 p.m.

2:35p.m.—3:25 p.m.

3:25 p.m.—4:30 p.m.

Session Il — Tools Targeted to Professionals (medical, childcare, schools)

- University of lllinois, Which Environment? Shifting Communication
Strategies to Meet Child Care Provider Needs

- Northeastern University, Environmental Health Education for Health

Professionals

- University of Michigan, Environmental Health Screening Tools to be
Used by Head Start teachers

- UC Davis, Children’s Environmental Health Basics for Early
Intervention/Infant Development Professionals

Moderator: Susan Buchanan, M.D., M.P.H., PEHSU Region 5

Lunch (on your own)

Science Seminars

This session provides an overview of environmental factors that may
contribute to multiple health endpoints. The session includes
presentations as well as panel discussions.

Obesity
1:30 p.m. = 1:35 p.m.
1:35 p.m.—1:50 p.m.

1:50 p.m. —2:05 p.m.

2:05p.m.—2:20 p.m.

2:20 p.m.—=2:35 p.m.

Introduction, Frederica Perera, Ph.D., Columbia
University

Does Air Pollution Cause Childhood Obesity and
Increased Risk for Diabetes, Rob McConnell,
M.D., University of Southern California
Prenatal Phthalate Exposure and Metabolic Risk
in Adolescence: Insights from Metabolomics,
Karen Peterson, Sc.D., University of Michigan
Obesity as a Susceptibility Factor for Pollution
Exposure and Lung Disease, Meredith
McCormack, M.D., M.H.S., Johns Hopkins
University

Discussion

Cumulative Exposures and Stress

2:35 p.m.—=2:40 p.m.

2:40 p.m.—2:55 p.m.

2:55p.m.—3:10 p.m.

3:10 p.m. —3:25 p.m.

Introduction, Tracey Woodruff, Ph.D., M.P.H., UC
San Francisco

Cumulative Prenatal Exposure to Exogenous
Chemicals and Psychosocial Stress: A review of
the evidence and implications for future
research, Rachel Morello-Frosch, Ph.D., M.P.H.,
UC Berkeley

Studying the Impacts of Environmental
Exposures and Stress in the Puerto Rico CRECE
study, John Meeker, Sc.D., M.S., University of
Michigan

Discussion

Immune Function and the Microbiome



4:30 p.m. —=5:00 p.m.

5:00 p.m.

3:25 p.m.—=3:30 p.m.

3:30 p.m. —3:45 p.m.

3:45 p.m.—4:00 p.m.

4:00 p.m.—4:15 p.m.

4:15 p.m.—=4:30 p.m.

Keynote

Introduction, Catherine Metayer, M.D., Ph.D., UC
Berkeley

Immune Dysregulation in Autism Spectrum
Disorder, Judy Van de Water, Ph.D., UC Davis

In Utero and Infant Arsenic Exposure, Immunity
and the Microbiome: Results from the New
Hampshire Birth Cohort Study, Juliette Madan,
M.D., Dartmouth College

Intergenerational Transmission of Risk: How the
Microbiome Gets Under the Skin, Anne Dunlop,
M.D., M.P.H., Emory University; Michelle Wright,
Ph.D., R.N., Emory University

Discussion

Gina Solomon, M.D., M.P.H., Deputy Secretary for Science and Health,
California Environmental Protection Agency
Moderator: Mark Miller, M.D., M.P.H., PEHSU Region 9

Adjourn
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Appendix C — List of Steering Committee Members

Hayley Aja, EPA Student Contractor
Laura Anderko, PEHSU Region 2

Akram Alshawabkeh, Northeastern University
Children’s Center

Martha Berger, EPA
Susan Buchanan, PEHSU Region 5

Annemarie Charlesworth, University of
California, San Francisco Children’s Center

Jose Cordero, Northeastern University Children’s
Center

Brenda Eskenazi, University of California,
Berkeley CERCH Children’s Center

Michael Firestone, EPA
Kenda Freeman, NIEHS
Andrew Geller, EPA
Kimberly Gray, NIEHS
Virginia Guidry, NIEHS

S. Katharine Hammond, University of California,
Berkeley/Stanford University Children’s Center

Kim Harley, University of California, Berkeley
CERCH Children’s Center

Elaine Cohen Hubal, EPA

Pam Lein, University of California, Davis
Children’s Center

Nica Louie, EPA

Carmen Marsit, Dartmouth College Children’s
Center

Rob McConnell, University of Southern California
Children’s Center

Jacquelyn Menghrajani, EPA Region 9

Catherine Metayer, University of California,
Berkeley CIRLCE Children’s Center

Mark Miller, PEHSU Region 9, University of
California, Berkeley CIRCLE Children’s Center

Susan Murphy, Duke University Children’s
Center

Birgit Puschner, University of California, Davis
Children’s Center

Perry Sheffield, PEHSU Region 2
Emily Szwiec, ASPPH
Kelly Widener, EPA

Nsedu Obot Witherspoon, Children’s
Environmental Health Network

Tracey Woodruff, University of California, San
Francisco Children’s Center



Appendix D — List of Participants

The 2017 Children’s Centers Annual Meeting included 116 total participants, including center
researchers, PEHSUs, EPA labs and centers, EPA regional offices, NIEHS, and CDC.

Angeles Acosta Rodriguez, University of Puerto
Rico/Northeastern University

Andrea Aguilar, University of Illinois

Marcus Aguilar, EPA Region 9

Hayley Aja, EPA

Akram Alshawabkeh, Northeastern University

John Balmes, University of California, San
Francisco

Jacqueline Barkoski, University of California,
Davis

Kim Bartels, EPA Region 8

Martha Berger, EPA

Cassie Bernardi, American Academy of Pediatrics

Stephen Borron, PEHSU Region 6

Asa Bradman, University of California, Berkeley

Susan Buchanan, PEHSU Region 5
Kimberly Burke, Columbia University
Rich Campbell, EPA

Annemarie Charlesworth, University of
California, San Francisco

Elaine Cohen Hubal, EPA
Jose Cordero, University of Georgia
Mona Dai, EPA

Natalyn Daniels, University of California, San
Francisco

Dana Dolinoy, University of Michigan
Christie Drew, NIEHS
Anne Dunlop, Emory University

Brenda Eskenazi, University of California,
Berkeley

Elaine Faustman, University of Washington
Bryan Fiedorczyk, EPA Region 10

Barbara Fiese, University of Illinois

Jill Franzosa, EPA

Bernard Fuemmeler, Virginia Commonwealth
University

Sam Goldman, University of California, San
Francisco

Jackie Goodrich, University of Michigan

Robert Gould, University of California, San
Francisco

Kimberly Gray, NIEHS

Wendy Gutschow, University of Southern
California

Angela Hackel, EPA

Katharine Hammond, University of California,
Berkeley

Nadia Hansel, Johns Hopkins University
Kim Harley, University of California, Berkeley

Michael Hatcher, Centers for Disease Control

(CDC), Agency for Toxic Substances and Disease

Registry (ATSDR)
Marissa Hauptman, PEHSU Region 1

Irva Hertz-Picciotto, University of California,
Davis

Stephanie Holm, PEHSU Region 9
Karen Huen, University of California, Berkeley

Gredia Huerta-Montanez, Northeastern
University

Brenda Koester, University of lllinois

Susan Korrick, Harvard University
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Patricia Lasley, PEHSU Region 5
Chris Lau, EPA
Robin Lee, University of Michigan

Victoria Leonard, University of California, San
Francisco

Edward Levin, Duke University

Sa Liu, University of California, Berkeley

Nica Louie, EPA

Jennifer Lowry, PEHSU Region 7

Fred Lurmann, Sonoma Technology Inc.

Lisa Lutzker, University of California, Berkeley
Juliette Madan, Dartmouth College

Ehsan Majd, Johns Hopkins University

Melinda Malamoco, PEHSU Region 8

Jennifer Mann, University of California, Berkeley
Carmen Marsit, Emory University

Linda McCauley, Emory University

Rob McConnell, University of Southern California
Meredith McCormack, Johns Hopkins University
John Meeker, University of Michigan

Jaquelyn Menghrajani, EPA Region 9

Mark Miller, University of California, San
Francisco

Rachel Morello-Frosch, University of California,
Berkeley

Susan Murphy, Duke University
Carolyn Murray, Dartmouth College
Nathan Mutic, Emory University
Abby Mutic, Emory University

Kari Nadeau, Stanford University

Andreas Neophytou, University of California,
Berkeley

James Nolan, University of California, Berkeley
Elizabeth Noth, University of California, Berkeley
Liam O’Fallon, NIEHS

Vasantha Padmanabhan, University of Michigan

Amy Padula, University of California, San
Francisco

Frederica Perera, Columbia University
Karen Peterson, University of Michigan

Lillian Prince, University of California, San
Francisco

Kenisha Puckett, University of California, San
Francisco

Danielle Ramos, ASPPH, EPA

Cynthia Rand, Johns Hopkins University
Virginia Rauh, Columbia University

Jamie Rayman, CDC, ATSDR

John Rodgers, EPA

Jeannie Rodriguez, Emory University
Melissa Rose, University of California, Davis
P. Barry Ryan, Emory University

Sheela Sathyanarayana, Seattle Children’s
Research Institute

Vicki Sayarath, Dartmouth College

Susan Schantz, University of lllinois

Rebecca Schmidt, University of California, Davis
Sophia Serda, EPA Region 9

Sarah Sharpe, University of California, Berkeley

Perry Sheffield, Icahn School of Medicine at
Mount Sinai, PEHSU Region 2

Veena Singla, University of California, San
Francisco

Gina Solomon, California Environmental
Protection Agency

D-2



Gretchen Stewart, EPA Region 10

Patrice Sutton, University of California, San
Francisco

Emily Szwiec, ASPPH, EPA
Claudia Thompson, NIEHS
Gwen Tindula, University of California, Berkeley

Judy Van de Water, University of California,
Davis

Julia Varshavsky, University of California, San
Francisco

Julia Vassey, University of California, Berkeley

Carmen Velez Vega, University of Puerto
Rico/Northeastern University

Aolin Wang, University of California, San
Francisco

Lois Wessel, Georgetown University

Todd Whitehead, University of California,
Berkeley

Siobhan Whitlock, EPA Region 4

Patrick Wilson, EPA Region 9

Tracey Woodruff, University of California, San

Francisco
Michelle Wright, Emory University

Marya Zlatnik, University of California, San
Francisco
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Appendix E — Progress Update Poster Presentations

The views expressed in these presentations are those of the authors and do not necessarily represent the views or
policies of EPA.
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